Abstract
whereas for SIM-3f, ΔT < 15 °C was achieved. Zeolite provided high sorption heat in close 24 approximation with SIM-3a, however, the higher desorption temperature requirements coupled 25 with poor cyclic ability remain as obstacles to the roll out this material commercially.
26
The study results clearly show that the concept of using perforated tubes embedded inside the 27 heat storage material significantly improves performance by enhancing the contact surface area 28 between air → absorbent whilst increasing vapour diffusion. The results suggest a linear 29 correlation between thermal performance and moisture uptake, ΔT -Δw. Determining these 30 2 operating lines will prove useful for predicting achievable temperature lift and also for effective 31 design and control of thermochemical heat storage systems. The experimental methodology was divided into two phases (see: Figure 3 ). In Figure 4 , the discharging inlet and outlet temperatures, Tin and Tout, of SIM 3a, SIM-3f and 332 Zeolite 13X tested in both the Gen2 and Gen3 rigs are presented with the full data set from test 333 and subsequent analysis summarized in total electrical work input to the system during discharging. These results demonstrate that whilst there is not any direct correlation between THS 574 performance and air flow rate / humidity, each reactor design will have a unique optimum flow 575 rate which should be carefully analysed (numerically or experimentally) in order to achieve the 576 optimum thermal output from the system. The long term performance of one cycle of SIM-3a, which provided the most promising results 580 previously are presented in Figure 11 . To investigate the maximum thermal energy that can be 581 extracted from SIM-3a using the Gen3 testing rig, this cycle was allowed to run until the 582 condition Tout = Tin + 3 °C was achieved (at the end of 20 hours for this case). addition it should be noted that under real UK winter climate conditions it may not be possible 647 to supply high moisture levels to the absorbent which could lead to poor system performance.
648
For instance an ambient temperature, Ta = 10 °C and RHa = 50% would correspond to a wa = 649 3.77 gr/kg. Under these psychrometric conditions, even if the air is saturated to 100% RH, wa 650 will be limited to 7.5 gr/kg. This is the maximum moisture amount that could be supplied to the 651 absorbent and, even if all the moisture were fully absorbed, the theoretical maximum 652 temperature lift achievable would ΔTpeak < 20 °C (based on the operating line proposed earlier). 
666
 SIM-3f unexpectedly showed relatively poor performance against the other absorbents. V-
667
LiNO3 was added to increase the performance of SIM-3a, however this was not successful. 
